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able? Are both sexes equal in terms 
of their tendency to cluster about the 
mean? 

The first question is concerned with 
absolute variability, i.e., the extent to 
which the sexes are represented at the ex- 
tremes of a distribution of scores. For 
some four or five decades writers in the 
psychological literature have concerned 
themselves with this problem. From a 
pragmatic standpoint the answer to the 
question is of interest in attempting to ex- 
plain the greater achievement of the male 
sex in art, science, literature, and world 
affairs. In other words, have more men at- 
tained the status of genius by virtue of 
their tendency to be absolutely more vari- 
able, i.e., by reason of the fact that they 
have been and are better equipped bio- 
logically to attain greater eminence than 
women? 

The second question posited in the first 
paragraph above is related to the prob- 
lem of relative variability and is of con- 
cern, in the main, to those individuals 
interested in determining the contribu- 
tion of females to biological evolution. 

The present paper will not be con- 
cerned with attemping to determine why 
men have attained greater eminence, nor 
will it be concerned with attemping to 


A": MALES or females the more varia- 


SEX DIFFERENCES IN DISPERSION AT THE HIGH SCHOOL 
AND COLLEGE LEVELS 


By JESSE B. RHINEHART 


THE PROBLEM 


determine which of the two sexes has 
made the greater contribution to either 
the biological or social evolutionary 
process. 

To minds uncluttered with academic 
impedimenta it seems obvious that wo- 
man has been restricted educationally, 
socially, and finally, biologically, by the 
nature of her role in the reproduction 
process; that opportunity for measure- 
able achievement has been unequal for 
the two sexes; and that the contributions 
made by the two sexes have not been in 
spheres making possible equality of 
recognition, The question of possible sex 
differences in motivation to achievement 
and the question of possible differences 
in glandular make-up, as well as differ- 
ences in opportunity, would need to be 
considered adequately before we are 
ready to determine to the satisfaction of 
the scientist, the why of the greater male 
achievement. In the present research the 
writer is not concerned with these or 
other possible practical implications of 
differences in sex variability, but rather 
will be concerned with attempting to 
determine sex differences in dispersion, 
ie. variational tendencies as observed in 
some 34 comparisons made at the high 
school and college levels. 


1 


HISTORICAL 


RIOR to Darwin’s (4) enunciation of 

the theory of evolution, investigators 
had found sometimes the one and some- 
times the other sex the more variable. 
Prior to this time variability had been re- 
garded as a mark of inferiority. Sub- 
sequently, however, variability came to 
be regarded as an indication of superior- 
ity, since it was felt that variability con- 
stituted the mechanism upon which 
natural selection operated to elevate 
man to his present position on the 
phylogenetic scale. 

Havelock Ellis (5, 6) was probably the 
first writer in the psychological literature 
to take cognizance of the assumed greater 
male variability reported in the bio- 
logical literature. Using this as a start- 
ing point, he reviewed material point- 
ing to the greater conservatism of women 
in dress, in customs, and to their greater 
mediocrity when judged on the basis of 
achievement in world affairs. He thus 
verbalized greater “psychic” variability 
for the male, stressing the fact that he re- 
garded women as the more stable, con- 
servative, true to type representatives of 
the human species. He was concerned 
with the greater frequency of genius (de- 
fined in terms of eminence) as a manifes- 
tation of greater male variability. Both 
social and biological evolution were, he 
felt, a function of the greater variability 
of the male sex. 

Pearson (29), the first writer to regard 
variability as a quantitative concept, 
presented an array of data on physical 
measurement, his analysis of which he 
considered to be a refutation of the con- 
clusions reached by Ellis. He pointed 
out further, that it is the bulk of varia- 
tion, the degree of concentration about 
the mean which is important from the 
standpoint of the evolutionary process 


BACKGROUND 


and suggested the coefficient of variatio, 
as a means of determining relative yay; 
ability. 

In 1906 Thorndike concluded thy 
“.., though girls in general rank as high 
or higher in high school and colleg, 
they less often lead the class; thus, ther 
are more eminent intellects among me 
and twice as many idiots.” (39, p. 96) 

Wells (40), Hollingworth and Monta 
gue (15), Hollingworth (16, 17, 18, ig) 
Farrell (7), Mulhall (28), Terman (36, 
37), Keyes (21), Frasier (g, 10), Pressey 
(30), Starch (32), Whitmire (41), Hen. 
man and Livingston (14), Thompson. 
(38), Tanaka (35), Pyle (31), Thorndike 
(39), Stewart (33), Commins (3), Meltzer 
and Bailor (27), Young (44), Winsor (42), 
and Witty (43) published the main 
studies purporting to evaluate sex differ. 
ences in dispersion prior to 1936. 

The publication of E; A. Lincoln 
(24) in 1927 has not been included in the 
enumeration above, since because of its 
exhaustiveness and sound statistical 
analysis, it seems to merit special men- 
tion. Lincoln, in his volume Sex Differ- 
ences in School Children, studied differ- 
ences in sex variability in physical 
measurements, in physiological maturity, 
in anatomic development, in dentition, 
in mental development, in arithmetic, 
reading, handwriting, spelling, and his 
tory. He concludes: 

It appears, then, that neither sex can be 
called more variable than the other on the 
basis of data at present available. The facts 
gathered in this chapter do not, of course, 
answer the question as to whether men ar¢ 
more variable than women, since this study 
has concerned itself only with boys and girls 
during the school period. The inference may 
be made, however, that if men are more 
variable, their greater variability is, in large 
part, at least, the result of environmental 
conditions rather than of a definite inherent 
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tendency. Another possibility, of course, for 
which there appears to be some evidence, es- 

ially in the data concerning variation in 
physical traits, is that variability is a func- 
tion of maturity. It seems fairly clear, at any 
rate, that the maturity factor is at times 


} chiefly responsible for the differences which 


appear. (24, Pp. 164) 
In 1936 McNemar and Terman (26) 


| published perhaps the most exhaustive 


study up to that time on sex differences 
in variation tendencies. The reader is 
referred to this source for a more com- 
prehensive pre-1936 bibliography than 
has been included in the present report. 

In the McNemar and Terman study 
anthropometric, psychological, and edu- 
cational data _on investigations number- 
ing, for the most part, no less than 100 
subjects, are analyzed. In some instances 
the number of subjects runs well into 
the thousands. Among the secondary 
data employed by these writers are those 
of Boas, Elderton, Habakkuk, Wissler, 
Hollingworth and Montague, Pearson, 
Pintner, Thorndike, Whitmire, Pressey, 
Conrad and Jones, Burt, Snoddy and 
Hyde, Pyle, Council of Education, and 
many others. 

In general the data have been analyzed 
statistically in terms of standard devia- 
tions. The authors conclude that, at 
some age, with some kinds of data, they 
find greater female variability, and at 
other ages, with other kinds of data, 


they find either the reverse, or no signifi- - 


cant differences at all. In the area of 
special abilities equally non-definitive 
results were obtained. However, with 
respect to the evidence presented by 
standardized intelligence batteries, the 
authors say they find a rather significant 
trend: 


Of 33 comparisons based on age groupings, 
29 show greater male variation. The mean 
of the ratios of differences to their standard 


SEX DIFFERENCES IN DISPERSION 8 


errors is 1.47, which differs from zero by 
8.4 times its standard error, and the median 
value of 1.18 is 5.4 times its standard error. 
These data being consistent from battery to 
battery and for the several age levels, would 
seem to be rather conclusive in favor of 
greater male variations in intelligence as de- 
fined by these tests. (26, p. 57) 


The authors conclude that the differ- 
ence in variability is equivalent to about 
one point on the IQ scale and that this 
would mean, in general about nine boys 
to six girls would score above 140 or 
below 60 IQ, and that twice as many 
boys as girls would exceed 160 or fall 
below 40. 

The above conclusions are drawn 
from data based upon pre-adult samples. 
The authors point out, too, that the in- 
consistent results found for other psy- 
chological tests given at school ages.do 
not preclude the possibility of a greater 
variability for either sex at the adult 
level. 

Since this '1936 publication of Mc- 
Nemar and Terman, studies purporting 
to measure sex differences in dispersion 
have not been so numerous. An attempt 
has been made here to take brief cogni- 
zance of the several noteworthy studies 
which have appeared during the past 
decade. 

In 1937 Jordan (20), published the re- 
sults of a study, the data of which con- 
sisted of an examination involving ques- 
tions on reading, literature, English 
usage, history, science, and mathematics. 
Some 11,000 girls and 8,000 boys, all: 
high school seniors served as subjects in 
the study. The results indicated that 
boys were slightly ahead on the test as a 
whole and that they surpassed girls in 
their scores on mathematics, science, and 
history. The girls surpassed the boys on - 
English usage. In reading and literature 
scarcely any sex differences were ob- 
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served. Comparisons on the basis of the 
means and standard deviations of the 
two groups indicated little difference in 
total scores between the two groups. For 
the boys a standard deviation of 21.05 
and a mean of 82.90 was obtained 
whereas for the girls a standard devia- 
tion of 20.15 and a imean of 81.65 was 
secured. 

Further comparisons indicated: 

Only 20 percent of the boys reach or ex- 
ceed the median girl in scores in English 
usage. Twice as many girls as boys make the 
highest scores. In science only 32 percent of 
the girls reach or exceed the median boy. 
Boys, on this test, score twice as many A's 
as girls and about half as many of the lowest 
scores. In math about 35 percent of the girls 
reach or exceed the median boy. Boys make 
about 50 percent more A’s and B's and about 
half as many E’s as girls do. In American 
history boys score about 40 percent more 
A’s and B’s and about 40 percent fewer E's 
than girls do. (20, p. 260) 


Stroud and Lindquist (34) in 1942 con- 
ducted a study of Iowa school children. 
They found that in grades g to 8 girls 
consistently performed better than boys 
on tests of reading comprehension, vo- 
cabulary, work study skill, and basic 
language skills, while boys were superior 
only on a test of basic arithmetic skills. 
In the high schools, however,.the general 
superiority favored the boys. Girls at- 
tained higher scores on algebra and read- 
ing comprehension only, while the boys 
evidenced superiority on tests of geom- 
etry, general science, biology, physics, 
history, government, contemporary 
affairs, economics, and Latin. 

In 1943 Canady (2) made an analysis 
of the A, C. E. test scores of 637 Negro 
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‘intelligence. Achievement was measured 


men and 669 Negro women. An analysis 
of sex differences of gross scores indicated 
male superiority on the numerical pars 
of the test and female superiority op 
the verbal parts of the test. It was con. 
cluded that the results do not support a 
theory of greater male variability. 
Gray (13) in 1944 studied differences 
in variability in school achievement and 


by the Unit Scales of Attainment; in. 
telligence was measured on the basis of 
the Kuhlman-Anderson test. It was con- 
cluded that sex differences in variability 
were negligible, 

In 1945 Fraser (8) published a report 
in which he observed that boys showed 
more variability in IQ than girls, l- 
though the mean IQ of both groups was 
found to be approximately the same. 
That is to say, he found that the sexes 
were approximately the same with re. 
spect to relative variability but they 
differed as to absolute variability. From 
his data Fraser estimated the number 
of boys per 100 girls at the various IQ 
ranges presented. He went further, de- 
ciding that his findings suggested certain 
“practical implications.” 

It would seem that, except for Fraser's 
findings, the more recent and the more 
exhaustive studies have been in more 
or less agreement in their conclusions 
which have been, in effect that: 

(1) demonstrated, measurable sex dif- 
ferences are, for the most part, negli- 
gible : 

(2) found differences in sex dispersion 
or variability seems to be either a func 
tion of the age levels studied and/or 
the types of measurement employed. 
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PRESENT STUDY 


N THIS study secondary data have been 
| employed from two sources: 

The Carnegie Foundation for the Ad- 
vancement of Teaching in cooperation 
with the Joint Commission of the As- 
sociation of Pennsylvania College Presi- 
dents and the State Department of 
Public Instruction conducted an exten- 
sive testing program in a number of 
Pennsylvania high schools and in 49 
S Pennsylvania colleges (22). It was from 
this source that a large portion of the 
material constituting the data for this 
research was obtained. Numerous sources 
were obtained on (1) high school seniors, 
(2) 1928 college seniors, (3) 1930 college 
sophomores, and. (4) 1932 college seniors. 

Intelligence test scores, physical and 
physiological measurements of the fresh- 
men enrolled at the University of Pitts- 


burgh over a ten-year period (from 1924- - 


25 to 1934-35), supplied the second 
source of data utilized here. 

From these two sources it was possible 
to make gg different comparisons on 
groups numbering from 1,047 to 12,383 
each of males and females at the college 
level, except for five instances in which ~ 
the comparisons made were based on 
high school seniors. 

Since the number of test scores avail- 
able for female students exceeded the 
number of test scores available for the 
male students of the groups studied 
here, the larger number was reduced to 
equal the smaller on the basis of the 
percentage of frequencies appearing in 
each class interval of the larger distribu- 
tion. An equal number of test scores, 
then, was analyzed on each measure- 
ment for each sex. 
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RESULTS 


1. SEX VARIABILITY IN HIGH SCHOOL 
SENIORS OF THE PENNSYLVANIA STUDY 


| prerontny test scores as well as the 
scores on the American history, 
French, algebra, and English tests of the 
high school seniors participating in the 
Pennsylvania Study served as the basis 
of comparison for the high school males 
and females, The English test scores used 
here are composite scores based on sev- 
eral sub-tests. The number of participat- 
ing seniors is indicated in Table 1. 


TABLE 1 - 


Number of participating high school seniors 
in the Pennsylvania study 


No. of No. of 
Tests Males Females Total 
American History 11,520 11,520 23,040 
Intelligence 12,383 12,383 24,766 
French 2,933 2,933 5,866 
Algebra 8,699 8,699 17,398 
Total English 12,284 12,284 23,568 


Table 2 lists the range of scores on the 
various tests. It will be noted that the 
range of scores of the male students ex- 
ceeds that of the female students on the 
American history, intelligence, and Eng- 
lish tests by five, two and 20 intervals, 
respectively. The range of scores for the 
female students is the greater by 10 
intervals on the French test. On the alge- 


bra test the ranges are equal for the two 
sexes. 


Table 3 lists the standard deviation; 
and coefficients of variation of the high 
school seniors on these five tests. The 
absolute variability as measured by the 
standard deviations is slightly greater on 
all tests in the case of the male student; 
The relative variability is greater for the 
female high school seniors on the Ameri. 
can history, intelligence, and algebra 
tests. 

In Table 4, it will be-observed that 
in every instance the significance of the 
difference between the coefficients oj 
variation is either equal to or greater 
than four, this being the minimum 
number insuring complete reliability. 


(11, p. 136) When the -——'s of 
P.E. (diff.) 
standard deviations are examined, it will 


be noted that in the case of the algebra 


scores only is complete reliability in. 


sured. The reliability of the difference 
between the standard deviations on the 
intelligence test is .67 which means that 
there are only 67 chances in 100 that the 
difference is a true one. (11, p. 135) 
There are 98 chances in 100 that the 
differences between the standard devia- 
tions on the American history, French, 
and English tests, respectively, are 
significant. 

It would seem, then, that the results 
of these five tests are such as to indicate 
a slightly greater absolute male variabil- 


TABLE 2 


Range of test scores of high school seniors 
in the Pennsylvania study 


Tests Lowest Scores Highest Scores Ran 
Males Females ales Females Males Females 
American History 2.5 7.5 202.5 202.5 200.0 195.0 
Intelligence 8.0 10.0 76.0 67.0 68.0 66.@ 
Frenc 5.0 5.0 265.0 275.0 260.0 270.0 
Algebra 2.0 2.0 66.0 66.0 64.0 64.0 
Total English 5.0 25.0 295.0 295.0 290.0 270.0 
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TABLE 3 


Comparison of females to males on basis of standard 
deviation and coefficient of variation 


. Number of EF Coefficient of 
Standard Deviation 
by the Tests Noles ond Variation 
iter on in Groups Males Females Ratio Males Females Ratio 
idents American History 11,520 25.65 25.15 1.020 35.80 40.40 . 886 
for the Intelligence 12,383 10.34 10.30 1.004 20.87 22.19 -941 
Amer French 2,993 47-7° 46.80 1,019 41.64 36.90 1.128 
Algebra 8,699 11.76 10.20 1.153 64-79 77.80 .833 
Igebra Total English 12,284 35.20 34.70 1.014 26.22 25.22 1.040 
ae ity. The comparisons on the basis of 1. The questions, instead of requiring 
j relative variability are such as to indi- Written answers, will be of a sort to test 
ats, of cate that the performance of the male poner duh nog ability 
sreater 
bon high school seniors on three of the five 2. Instead of dealing solely with subjects 
bility tests suggests greater conformity to type. that you may have studied in college, the 
of TABLE 4 
) Differences and significance of differences between standard 
it wil deviations and coefficients of variation 
i 
lgebra - Standard Deviations Coefficients of Variation 
ty in Tests D D 
erence Difference Difference 
ie PE. (diff.) P.E. (diff.) 
s that American History .50—.16 3.13 4.60—.27 17.04 
at the Intelligence \ .04—.06 .67 1.32—.33 4.00 
French -9O—.59 1.53 4-74—.56 8.46 
135) Algebra 1.56—.08 19.50 13.0I—.61 21.32 
t the Total English .50—. 21 -238 1,.00—.17 5.88 
devia- 
rench, 2. SEX VARIABILITY IN THE 1928 COL- test aims to present, in a balance fashion, 
are LEGE SENIORS OF THE PENNSYLVANIA _ the main fields of organized knowledge and 
STUDY to let you ‘register’ as far as you can where- 
ever you are informed... . 
In 1928, a 2-hour general 3. In each field the questions will range 
cate tion was administered to seniors in 49 from very easy ones that many high school 
“iabil- Pennsylvania colleges. The purpose and students could answer to very difficult ones 
nature of the examination are defined that your college teachers could probably 
Lea ; not answer unless they were expert in that 
The purpose underlying the proposed test hig 
— is to learn what the bachelor’s degree, rep- In Table 5 the number of participat- 
itn resenting an eight-year high school and col- ing 1928 college seniors is listed for the 
lege education in Pennsylvania, amounts to achievement test of the Pennsylvania 
5-0 in terms (1) of clear, available, important 14.4 
actly among ideas and to use them accurately 
1.0 in thinking. noted for a rough estimate of the vari- 


iations 
his h 
| 


TABLE 5 


Test scores available for college seniors on 1928 
college achievement test of the 
Pennsylvania study 


Fe- 
Tests Males Total 

Language, Literature and 

Fine Arts 1,410 1,410 2,820 
Natural Science 1,410 1,410 2,820 
Total Socal Studies 1,407 1,407 2,814 
Total Score 1,41I 1,411 2,822 
ability of the two groups. 


It will be observed that in language, 
literature, and fine arts and in total 
score, the males have a greater range. 
The females have a greater range in nat- 
ural science. On the material classified 
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TABLE 6 


Range of test scores of 1928 college seniors 
in the Pennsylvania study 


studies. The men students show greater 
relative variability on all the tests ex. 
cept natural science. The significance of 
the differences between the standard 
deviations and coefficients of variation 
is shown in Table 8. 

All the differences in absolute vari- 
ability are significant except on the 
langauge, literature, and fine arts test, 
It will be recalled that this was the only 
instance in which the standard devia. 
tions suggested greater female variabil- 


ity. According to the there 


P.E. (diff.) 
are 81 chances in 100 that the difference 
is a true one, (11, p. 135) In the case © 


Lowest Scores Highest Scores Range 
Tests Males Females Males Females Males Females 
Language, Literature and 
Fine Arts 10 10 670 610 660 600 
Natural Science 5 5 275 315 270 310 
Total Social Studies 30 60 670 700 640 640 
Total Score 175 1,575 1,450 T,250 


as total social studies, there is no differ- 
ence in range. 


The figures in Table 7 suggest greater 
absolute male variability in natural 
science, total/ score, and total social 


TABLE 7 


Comparison of females and males on basis of standard 
deviations and coefficients of variation 


of relative variability, the differences 
shown on the language, literature, and 
fine arts test, and on the natural science 
test are significant. There are 99 chances 
in 100 (11, p. 135) that the difference in 


Number of ae Coefficient of 
Tests Males and Standard Deviation Variation 
Females 
in Groups Males Females Ratio . Males Females Ratio 
Language, Literature 
and Fine Arts 1,410 85.00 87.00 -977 56.97 44.03 1.2094 
Natural Science 1,410 44.20 32.80 1.348 50.57 55.62 099 
Total Social Studies 1,411 95.60 81.00 1.180 37-91 36.86 1.029 
Total Score 1,407 193.50 172.50 1.422 33.20 30.98 1.072 
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TABLE 8 
Differences and significance of differences between standard deviations and 


coefficients of variation of college seniors of 1929 group 


Standard Deviations 


Coefficients of Variation 


Tests 


D. D. 


Difference 


P.E. (diff.) 


Difference 
P.E. (diff.) 


Language, Literature 


Fine Arts 2.00 
Natural Science 11.40 
Total Social Studies 14.60 
Total Score 21.00 


1.31 12.94 11.35 
16.31 5.05 4.21 
9-14 1.05 1.38 
6.38 2.22 3-52 


the coefficients of variation on total score 
is significant. There are 83 chances in 
100 (11, Pp. 195) that the difference in 
relative variability on total social studies 
is a true difference. 

Both in absolute and relative vari- 
ability on three of the four test groups 
included in this particular section of 
the Pennsylvania Study, the test per- 
formances indicated greater male vari- 
ability. 


g. SEX VARIABILITY IN THE 1930 COL- 
LEGE SOPHOMORES OF THE 
PENNSYLVANIA STUDY 


The data used in this section are the 
data secured in May, 1930, in the general 
examination given in 45 Pennsylvania 
colleges to students completing their 
sophomore year. The nature of the ex- 
amination is described by Dr. Learned: 


... a part (#220) of the questions was of 
a comprehensive nature, ranging from very 
simple to very, difficult, over the following 
fields: general science, 2g0 questions; foreign 
literature, 330; fine arts, 250; and general 
history and social studies, 340. The knowl- 
edge required for success in this section of 
the test would nowhere appear as organized 
college courses. The questions were prepared, 
however, by experienced university teachers 
with the avowed purpose of testing such 
knowledge as-one would expect to find in- 
creasing from year to year as a result of 
reading and study both within and without 


the limits of formal courses. . . . (ag, p. 7) 


The remainder of the examination is 
described as comprising 1,500 questions 
exclusive of the intelligence test. These 
1,500 questions were distributed over 
fields that are the subjects of formal 
study in college. Dr. Learned writes: 


English with 450 questions, and mathe- 
matics with 220, together with the general 
culture section already described, were re- 
quired of all students. In addition, each took 
his choice of one of four languages, about 
$25 questions each; one of four social sci- 
ences, about 200 questions each; and one of 
five natural sciences, about goo questions 
each. It was the object of each of these self- 
chosen special fields to push the student to 
the limit of his knowledge, and each test was 
intended to outrange college achievement. 


(23, p- 8) 


The score termed “general culture 
total” here is a composite score derived 
from the general science, foreign litera- 
ture, fine arts, and history and social 
studies tests. The score designated here 
as “English total” is a composite score 
taken from the spelling, grammar, 
punctuation, vocabulary, and literature 
tests, 

For this 1930 college group, men and 
women sophomores contributed 1,047 test 
scores each, or a total of 2,094 test scores 
for the analysis made here. 
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Table 9 


Range of test scores of 1930 sophomores 


in the Pennsylvania study 


Lowest Scores 


Highest Scores Range 
Tests Males Females 
Number— Number— Males Females Males Females 
1,047 1,047 
Total Common Subjects 190.0 170.0 1,290 990.0 1,100 820 
Total General Culture 25.0 55.0 755 605.0 730 550 
Otis Intelligence 25.0 23.0 75 75.0 _ 50 52 
Fine Arts 1.0 1.0 43 33.0 42 32 
Literary Acquaintance 3.0 1.0 29 31.0 26 30 
General Science 1.0 2.0 53 42.0 52 40 
History and Social Studies 1.0 1.5 51 49.5 50 48 
Mathematics I.0 1.0 43 37.0 42 36 
Foreign Literature ee 1.0 39 33.0 38 32 
Vocabula: 2.5 12.0 97 97.0 04.5 85 
Total English : 20.0 60.0 350 370.0 330 310 


Table g lists the range of test scores 
for the 1930 sophomore group. The 
range for the men students is greater in 
every comparison except in intelligence 
and fine arts. 

Table 10 partially agrees with the 
rough estimate given in Table 9. The 
ratios of the standard deviations indicate 
greater absolute male variability in all 
but two of the 11 comparisons. How- 
ever, according to Table 10, it is on the 
literary acquaintance and history and 


TABLE 10 


social studies tests that the women stu. 
dents demonstrated greater absolut: 
variability. The women students also 
demonstrated greater relative variability 
on four of the tests: intelligence, gen- 
eral science, history and social studies, 
and mathematics. 

The significance of these differences 
can be seen in Table 11. 

That the differences between the 
standard deviations on the history and 
social studies test is a true one is sub- 


Comparison of females to males on basis of standard 


deviations and coefficients of variation 


Standard Deviations 


Coefficients of 
Tests Males Females Variation 
Number— Number— Ratio 

1,047 1,047 Males Females Ratio 
Total Common Subjects 166.00 143.00 1.16 28.44 26.99 1.05 
Total General Culture 102.00 86.30 1.18 34.46 33-35) 1.03 
Otis Intelligence 9.84 9.66 1.01 17.25 17.48 99 
Fine Arts 4.66 4-37 1.07 42.56 36.71 1.16 
Literary Acquaintance 4.60 4.72 -97 32.44 31.66 1.03 
General Science : 6.14 5.25 1.17 28.48 35.59 
History and Social Studies 4.00 7.32 5S 48.75 51 95 
Mathematics 9.02 6.18 1.46 49.09 53-46 92 
Foreign Literature 5.52 5.12 1.08 45.96 43-32 1.06 
Vocabu 18.20 18.00 1.01 32.80 32.49 1.01 
Total English 55.50 54.30 1.02 27.95 25.11 I.11 
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D. 
stantiated by the PEE. (iff) of 27.21. 
There are 80 chances in 100 (11, p. 135) 
that the greater absolute female vari- 
ability demonstrated on the literary 
| acquaintance test is significant. There 
are 72 and 76 chances in 100 (11, p. 135) 
that the differences in absolute variabil- 
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TABLE 11 


Differences and significance of differences between standard 
deviations and coefficients of variation 


11 


English tests, there are only 61 and 62 
chances in 100 that the differences are 
significant. 

The men sophomore college students 
more frequently demonstrated greater 
absolute variability on these 11 compari- 
sons than did the women students. How- 
ever, the women students more fre- 


Standard Deviations 


Coefficients of Variations _ 


Tests 


Differences 


P.E. (Diff.) 


D. 
Differences 


Total Common Subjects 23.00—3.25 


Total General Culture 15.70—1.97 
Otis Intelligence -18— .20 
Fine Arts -29— .09 
Literary Acquaintance .12— .10 
General Science .89— .12 
History and Social Studies 3.32— .12 
Mathematics -16 
Foreign Literature -40— .12 
Vocabula: .20— .38 
Total English _1,.20—1.14 


7.34 1.45— .62 2.34 
7.97 7a 1.54 

3.09 5.85— .68 8.60 
1.24 -78— .73 1.07 
7.75 7.13-— ..7O 10.16 
27.21 2.65—1.27 2.09 
17.64 4-37-71 .32 3.31 
3.27 2.64—1.10 2.40 

-41 
1.05 2.84-—-5.91 -48 


ity on the intelligence and total English 
tests are significant and only 63 chances 
in 100 that the difference indicating 
greater absolute male variability on the 
vocabulary test is a true one. 

There are 66, g1 and gg chances in 
100 that the differences indicating 
greater relative femdle variability on the 
intelligence, history and social studies, 
and mathematics tests, respectively, are 


true differences, while the 


P.E. (diff.) 

the general science test indicates defi- 
nitely a significant difference. As for 
the greater relative male variability on 
the total general culture and literary 
acquaintance tests, there are 85 and 76 
chances in 100 that the differences are 
true ones. On the vocabulary and total 


quently demonstrated greater relative 
variability. In neither absolute nor rela- 
tive variability were either men students 
or women students more variable in 
every comparison. 


4. SEX VARIABILITY IN THE 1932 COL- 
LEGE SENIORS OF THE PENNSYLVANIA 
STUDY 
The sophomore students tested in 
1930 were tested again as seniors in 
1932 on the same battery of tests used 
two years previously. Here again, 1,047 
test scores were utilized for each amp. 

male and female. 

Table 12 gives a rough estimate of the 
variability of the two sexes on the basis 
of the range of scores. It will be noted 
that in four of the tests the men students 
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TABLE 12 


Range of test scores of 1932 college seniors 
in the Pennsylvania study 


Lowest Scores Highest Scores 


Tests Males Females 
Number Number Males Females Males Females 
—1,047 —1,047 ‘ 
Otis Intelligence 21 2 
History and Social Studies I I 57 67 54 46 
ine Arts — I I 39 i 38 36 
General Science 4 4 52 4° 48 36 
Mathematics I I 43 41 42 40 
Vocabu 12 12 97 97 85 85 
Total Common Subjects 190 170 1,350 1,210 1,160 I ,040 
Total English 45 75 375 385 330 310 
Total General Culture 70 75 790 775 720 700 
Literary Acquaintance 


have the low scores, on six tests the 
lowest scores are the same for the two 
sexes, and in only one instance did the 
women students make the low scores. In 
seven cases the males have the high 
scores, in two cases the highest scores are 
the same for the two sexes, and in two 
cases the women students have the high 
scores. In nine of the comparisons the 
men have the greater range, and in two 
comparisons the ranges are the same. 
According to Table 13, on this battery 
of tests the performance of the women 
students showed greater absolute varia- 


TABLE 13 


Comparison of females to males on basis of standard 
deviations and coefficients of variation 


bility on the foreign literature, general 
culture, and literary acquaintance tests, 
They showed relative variability on the 
history and social studies, general si- 
ence, mathematics, common subjects, 
and general culture scores, 

The significance of the differences 
indicated in Table 13 is shown in Table 
14. The difference between the standard 
deviations on the total general culture 
scores indicated greater absolute female 


of the differ. 


variability. ‘The ———_—_— 
_ . PE. (diff. 


Standard Deviations 


Coefficients of Variation 


Tests 


Males Females 


Ratio Males Females Ratio 


Otis Intelligence 9.30 8.88 
Foreign Literature 6.68 6.76 
Historyand Social Studies 8.94 8.54 
Fine Arts §-38 5.06 
General Science .28 5.78 
Mathematics 9.38 7.22 
Vocabulary 17.85 17.60 
Total Common Subjects 182.60 173.40 
Total English 61.50 56.70 
Total General Culture 57.20 108.20 
Literary Acquaintance 5.00 5-34 


I .047 15.21 14.88 1.02 

-99 46.13 43.To 1.07 
1.05 43-78 46.09. 95 
1.06 42.30 34.92 1.21 
1.43 33-93 35-14 
1.30 49-95 61.29 82 
1.01 28. 28.24 1.02 
1.05 27.75 28.10 -99 
1.09 28.21 23.50 1.20 
-53 16.35 34.28 48 
32.34 31.23 1.04 
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ence suggests that this difference is re- 
liable. There are 98 chances in 100 (11, 
p. 135) that the difference between the 
standard deviations on the literary 
acquaintance test is a true one. How- 
ever, there are only 65 chances in 100 


(11, p. 135) that the greater absolute 


male variability demonstrated on the 
vocabulary test ‘is significant. 

The greater relative female variability 
indicated by the total general culture 
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TABLE 14 


The concluding remark made con- 
cerning the performance of the college 
sophomores may be aptly repeated here 
in the case of the college seniors. The 
men senior college students more fre- 
quently demonstrated greater absolute 
variability on these 11 comparisons than 
did the women students. However, the 
women students more frequently demon- 
strated greater relative variability. In 
neither absolute nor relative variability 


Significance of the differences between the standard 
deviations and coefficients of variation of the 


1932 seniors of the Pennsylvania study 


Standard Deviations 


Coefficients of Variation 


Tests D. 

Differe Difference 

P.E. (Diff.) P.E. (Diff.) 
Otis Intelligence -42-— .19 2.21 -33— -32 1.03 
Foreign Literature -o8— .14 -57 3.03—1.04 2.91 
History and Social Studies .40— .18 2.22 2.31—1.04 ‘2.22 
Fine Arts -32— 2.91 7.38—) .92 8.02 
General Science 2.50— .11 22.72 1.21— .80 1.51 
Mathematics 2.16— .17 12.71 11.34—1.49 7.61 
Vocabulary 25— .37 68 -56— .64 .88 
Total Common Subjects 9.20—3.71 2.48 j .35— -62 56 
Total English 4.80—1. 23 3.90 4.71— ©8.26 
Total General Culture 51.00—1.80 28.33 17.93— .61 29.39. 
Literary Acquaintance 3-09 .72 1.54 


scores and the mathematics test seems 
to be partially substantiated by the 
D. 

——————’s of 29.39 and 7.61, There are 
P.E. (diff.) 

93, 84, and 64 chances in 100 (11, p. 135) 
that the difference between the relative 
measures of variability on the history 
and social studies, general science, and 
common subjects tests are true differ- 
ences. On the intelligence, vocabulary, 
and literary acquaintance tests on which 
greater relative male variability was 
indicated there are respectively 75, 72 
and 85 chances in 100 (11, p. 135) that 
the differences between the appropriate 
coefficients of variation are significant. 


were either men students or women stu- 

dents the more variable in every con- 

parison. 

5. SEX VARIABILITY IN UNIVERSITY OF 
PITTSBURGH FRESHMEN (1924-1934) 
The data presented in this section 

were obtained from the records of fresh- 

men at the University of Pittsburgh from 
the school year 1924-25 up to and in- 
cluding the first semester of the school 
year of 1934-35. Since in each class 
there are usually only one-third as many 
women as there are men at the Uni- 
versity, a random sampling of the scores 
and measurements of the men was made 
for each item of comparison by selecting 
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TABLE 15 


Number of cases used for each of the eight items of 
comparison of University of Pittsburgh freshmen 


Number of Scores Used 
Males 


Measurements 


Total Females 


A.C.E. Intelligence 2,860 1,430 1,430 
Thorndike Intelligence 4,460 2,230 2,230 
Weight 7,230 3,615 3,615 
Systolic Blood Pressure 4,020 2,010 2,010 
Diastolic Blood Pfessure 4,020 2,010 2,010 
Pulse (Before Exercise) 6,950 3,475 3,475 
Pulse (After Exercise) 6,540 33270 3,270 
Height 7,088 3,544 3,544 


every third score. Many times the records 
for individual students were incomplete 
with respect to the items selected for 
consideration here. For that reason the 
samé number of cases is not reported 
for every item. Table 15, lists the num- 
ber of cases used here for each of the 
measurements. 

In Table 16 note that the range of 
scores on the A. C, E. (American Council 
on Education) Intelligence Test is the 
same for the two sexes. Note also that the 
range is 10 points greater on the Thorn- 
dike for the females. 

According to Table 17, the men and 
women students show approximately 
equal absolute variability on the A. C. E. 
The men show greater relative varia- 
bility on this same test. The men stu- 
dents are absolutely and relatively more 
variable than the women students when 
the two groups are compared on the 


Thorndike, It may be that the material 
included in the Thorndike is the type of 
material on which males have had more 
of both incidental and formal practice 
than have females. 

According to Table 18, the differenc: 
between the standard deviations of the 
Thorndike Intelligence Test» is signifi- 
cant, but there are only 55 chances in 
100 (11, p. 135) that the difference be- 
tween the standard deviations of the 
A. C. E. for the two groups is a true differ- 
ence. 

The difference between the measures 
of relative variability is significant in the 
case of the A. C. E. Intelligence Test. 
There are 93 chances in 100 (11, p. 135) 
that the difference between the coefli- 
cients of variation on the Thorndike In- 
telligence Test is a significant one. 

A comparison of physical and physi- 
ological measurements of the University 


TABLE 16 
Range of scores of University of Pittsburgh 


freshmen on intelligence tests 


Lowest Highest 

Number of Ra 

Tests Males and 
Females Males Females Males Females Males Females 


A.C.E. Intelligence 
Thorndike Intelligence 


1,430 2.5 
12.5 


2,230 


2.5 
7.8 112.5 


100.0 100.0 


117.5 


97-5 
100.0 


97-5 
110.0 
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TABLE 17 
Comparison of intelligence test scores of universi 


freshmen on basis of standard 
deviations and coefficients of variation 


Number of 
Males and 


Tests Females in 


Standard Deviations 


Coefficients of Variation 


Each Group Males 


Females 


Ratio Mlaes Females Ratio 


A.CE. Intelligence 1,430 28.15 
Thorndike Intelligence 2,230 17.30 


28.05 
15.52 


1.00 
1.12 


57-59 
26.91 


51.31 1.11 
25.04 1.08 


TABLE 18 


Significance of difference between measures of 
absolute and relative variability 


Standard Deviations 


Coefficients of Variation 


Tests D. D. 
Difference Difference 
P.E. (diff.) P.E. (diff.) 
A.C.E. Intelligence .10—.50 6.28—1.23 5.11 
Thorndike Intelligence 1.78—.24 1.87—o0.84 2.23 


freshman group on the basis of-absolute 
range is given in Table 19. On the basis 
of range of measurements, in three in- 
stances the men are more variable, and 
in three instances the women are more 
variable. 

Table 20 affords a comparison of the 
men and women students of this group 
on the basis of absolute and relative 
variability. The women students show 


greater absolute variability on both 


TABLE 19 


Comparison of University of Pittsburgh freshmen on physiological 
and physical measurements on the basis of range 


systolic and diastolic blood pressure and 
greater relative variability on the same 
measures as well as on weight. 

The significance of these differences is 
indicated in Table 21. 


D. 
The ——————’s of the standard de- 
P.E. (diff.) 


viations indicate that all of the differ- 
ences between the measures of absolute 
variability are significant with the ex- 
ception of systolic and diastolic blood 


Difference 
Number of Range 
Measurements Males and ; Range 
Females in 
Each Group Males Females Males Females 
Systolic Blood Pressure 2,010 84 112 _ 28 
Diastolic Blood Pressure ~ 2,010 80 go _ 10 
Pulse (Before Exercise) 3,475 112 108 4 - 
Pulse (After Exercise) 3,270 144 112 32 = 
Height 3,544 26 22 4 _— 
Weight 3,615 190 215 _ 25 
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TABLE 20 


Comparison of men and women students on physical 
and physiological measurements 


Standard Deviations Coefficients of variation 
Measurements 

Males Females Ratio Males Females Ratio 
Systolic Blood Pressure 10.74 10. F 8. , 
Diastolic Blood Pressure 8.59 II 
Pulse (Before Exercise) 13.99 12.30 1.14 16.74 13.99 1.20 
Pulse (After Exercise) 19.00 16.25 1.17 17.58 13-74 1.28 
Height 2.79 2.47 1.13 4.07 3.89 1.05 
Weight 19.79 18.25 1.08 14.09 15.22 .93 


pressure. There are 73 chances in 100 
and more than gg chances in 100 (11, 
p- 135) that the differences between the 
standard deviations on systolic and 
diastolic blood pressure, respectively, 
are true. 


As for the reliability of the differences 


in relative variability, there. are 99 
chances in 100 that the difference be- 
tween the coefficients of variation on 
height is significant. The remainder 
of the differences between the coefficients 
of variation of the two sexes on these 
physical and physiological measurements 
are significant. 

We may say that on the physical and 
physiological measurements reported 
here, it seems that neither the men stu- 
dents nor the women students are ex- 
clusively more variable either absolutely 
or relatively. 


TABLE 21 


Significance of differences in variability 
indicated in Table 20 


6. SUMMARY AND FURTHER ANALYSES 0F 
DIFFERENCES IN ABSOLUTE AND RELA 
TIVE VARIABILITY FOR MALE AND ft: 
MALE STUDENTS OF THE PENNSYLVANIA 
STUDY AND 1924-1934 UNIVERSITY OF 
PITTSBURGH FRESHMEN 

Inspection of Table 21 shows: 

Greater absolute male variability was 
indicated on all five tests in the high 
school group. Only on the algebra test, 
however, was a significant difference 
found between the standard deviation 
for the two sexes. 

In the high school group greater rel: 
ative variability for the girls appeared 
on three of the five tests. The critical 
ratios of the differences show that all 
three differences are significant. The 
conclusion is indicated, then, that the 
scores of the females of the high school 
group clustered about the mean to : 


Standard Deviations 


Coefficients of Variation 


Measurements 


D. D. 
Difference 


Difference 


P.E. (diff.) 


Systolic Blood Pressure -15—.16 
Diastolic Blood Pressure -$3—-13 
Pulse Exercise) 1.69—.15 
Pulse (After Exercise) 2.75—.21 
Height .32—.03 
Weight 1.54—.21 


-92 10.86 
3-98 1.52—.19 8.89 
11.19 1.69—.18 15.28 
13.22 2.75—.19 20.21 
10.67 3.84—.05 3.60 
7.23 -18—.17 6.65 
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greater extent than did the scores for the 
high school males on (a) the American 
history, (b) the intelligence and (c) the 
algebra tests. 

In the college groups greater absolute 
male variability is indicated on 26 of 
the 34 comparisons made, the females 
showing greater absolute variability on 
only eight of the 34 comparisons. 

Expressed in terms of the percentage 
of significant differences, in 41 percent 
of the comparisons greater absolute 
variability for the males seems apparent. 
The test items and groups involving 
these significant differences for greater 
absolute variability are as follows: 


(a) the 1928 college seniors for the na- 
tural science test 

(b) the 1930 college sophomores for the 

fine arts test 

(c) the 1932 college seniors for the his- 
tory and social studies test 

(d) the 1932 college seniors for the total 
English test 

(e) the University of Pittsburgh freshmen 
for the A. C. E. Intelligence Test 

(f) the University of Pittsburgh freshmen 
for the pulse, rates both before and 
after exercise. 


Significantly greater absolute variabil- 
ity for the females is indicated for the 
following test items and groups: 


(a) the 1928 college seniors on the lan- 
guage, literature, and fine arts test 

(b) the 1932 college seniors on the total 
general culture test 

(c) the University of Pittsburgh freshmen 
for systolic and diastolic blood pres- 
sure. 


On the measurements shown in Table 
22 college males showed greater relative 
variability in 21 of the 34 comparisons 
made. Seven or 3314 per cent of these 
differences seem to be significant. Signi- 
ficantly greater relative variability for 
the males, then, is indicated for: 
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(a) the 1928 college seniors on the lan- 
guage, literature, and fine.arts test 

(b) the 1930 college seniors on the fine 
arts test 


_ (© the 1932 college seniors on the history 


and social studies test 

(d) the 1932 college seniors on the total 
English Test 

(e) the University of Pittsburgh on the 
A. C. E. Intelligence test 

(f) the University of Pittsburgh freshmen 
on measures of pulse rate before and 
after exercise. 


For the females significantly greater 
relative variability seems indicated for 
the following groups and test items: 


(a) 1928 college seniors on the natural 
science test 

(b) 1930 college sophomores for the gen- 
eral science test 

(c) 1932 college seniors for the mathe- 
matics test 

(d) 1932 college seniors for the total gen- 
eral culture test 

(e) University of Pittsburgh freshmen for 
systolic and diastolic blood pressure. 


7. COMPARISON OF MALE AND FEMALE 
HIGH SCHOOL SENIORS OF THE PENNSYL- 
VANIA STUDY ON THE BASIS OF MEASURES 
OF CENTRAL TENDENCY, SKEWNESS, 
UPPER AND LOWER QUARTILES, AND 

HIGHEST AND LOWEST 10 PER CENTS 

OF THE DISTRIBUTIONS 

The 1928 high school seniors of the 
Pennsylvania Study are compared in 
Table 23 on the basis of two measures 
of central tendency. On both compari- 
sons the central tendencies of the female 
students exceed that of the males on — 
the French and total English tests. The 
central tendencies of the male students 
are greater on the other three compari- 
sons. Both central tendencies of male 
students are considerably higher than 
those of the females on the algebra test. 

The significance of the differences 
between the means of the two groups is 
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shown in Table 24. On all the compari- 
sons the differences are significant ac- 


cording to the ——————'s. 
P.E. (diff.) 
The skewness of the distributions is 


TABLE 24 


Significance of differences between means of male 
and female high school students 
of Pennsylvania study 


Means 
Tests D. 
Difference 
P.E. (diff.) 
American History 9.40—.23 40.87 
Intelligence 3.04—.06 33-78 
French 12.31—.83 14.83 
Algebra 5.04—.11 45.88 
Total English 3-35—.30 11.16 


shown in Table 25. Positive skewness, 
it will be recalled, means that the scores 
are massed at the low end of -the scale. 
Negative skewness means, of course, that 
the scores are massed at the high end of 
the scale. With this in mind, note in 
Table 25 that the positive skewness of 
four of the distributions of the female 
students exceeds that of the male stu- 
dents. That is, on four of the five com- 
parisons the test scores of the female 
students show a greater tendency to be 
massed at the lower end of the scale. 
On the intelligence test the distribution 
of the scores of the male students shows 


SEX DIFFERENCES IN DISPERSION 


TABLE 25 


Skewness of distributions of test scores of high school 
seniors of Pennsylvania study 


1g 


negative skewness, whereas that of the 
females indicates positive skewness, 

The scores above which and below 
which the upper and lower 25 per cent 
of the groups scored are shown in Table 
26. The lowest 25 per cent of the female 
students excelled the lowest 25 per cent 
of the male students on the French and 
English scores. Likewise, the highest 25 
per cent of the female students excelled 
the highest 25 per cent of the male stu- 
dents on the same two tests. On three 
of the comparisons the male students 
exceeded the female students on both the 
upper and lower quartiles. However, 
the ratios of the upper quartiles indicated 
that, although the highest 25 per cent of 
the male students exceeds the highest 25, 
per cent of the female students on the 
algebra test, the difference between the 
upper quartiles for the two sexes on the 
algebra test is less than the difference be- 
tween the lower quartiles on the same 
test. The same remark holds for the 
American history test, and to a lesser de- 
gree, for the intelligence test. 

A comparison similar to the previous 
one is made in Table 27. In this case 
the highest and lowest 10 per cents of 
the distributions serve as the compara- 
tive basis. 

An inspection of the ratios indicates 
that the differences noted between the 
highest and lowest 25 per cents of the 


Greater Positive Greater Negative 
Test Skewness Skewness Skewness 
Males Females Males Females Males Females 

American History — .028 —.470 _ 
Intelligence — .006 —.052 
— .103 — .044 “on 

gebra — -533 —.774 =F 
Total English —.251 — .332 
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TABLE 26 


Comparison of male and female high school students 
on the basis of upper and lower quartiles 


a Lower Quartiles (Q,) Upper Quartiles (Q;) 
ests 
Males Females Ratio Males Females Ratio 
American History 56.45 45-30 1.25 88.65 74.20 1.19 
Intelligence 42.38 39.23 1.08 56.67 53.41 1.06 
French 78.56 92.90 -85 147.41. 159.94 
Algebra 8.74 5.18 1.69 25.65 18.98 1.35 
Total English 110.14 113.85 .96 155-25 156.86 -99 


TABLE 27 


Highest and lowest ot ga cents of distribution of test scores 
of male and female high school seniors 


Lowest 10 Per Cent Highest ro Per Cent 
Males Ratio Males 
American History 44.49 35.42 1.26 107.06 92.21 1.16 


Tests 


Females Females 


Intelligence 36.19 33-36 1.08 63.17 60.09 1.05 
French 52.50 64.72 178.45 187.86 .95 
Algebra 4.63 .00 4.63 35.04 28.26 1.24 
Total English 92.56 97.67 -95 179.23 181,30 .99 


distributions of test scores for the two. UPPER AND LOWER QUARTILES, AND 
sexes are likewise to be found between HIGHEST AND LOWEST 10 PER CENTS OF 
the highest and lowest 10 per cents. THE DISTRIBUTIONS 
However, a greater drop in the ratio 
between the algebra scores of the highest 
10 per cents is apparent. 


In Table 28 the men and women stu 
dents of the 1928 college seniors of the 
Pennsylvania Study are compared on the 


tate basis of two measures of central tend¢- 


1928 COLLEGE SENIORS OF THE PENNSYL- €"CY; the median and the mean. 
VANIA STUDY ON THE BASIS OF MEASURES _‘ From the comparisons in Table 38, i 
OF CENTRAL TENDENCY, SKEWNESS, is evident that only on the language, 


TABLE 28 


Comparison of men and women students of the 1928 college seniors 
on two measures of central tendency 


Medians Means 
Males Females Ratio Males Females Ratio 


Tests 


Language, Literature, and Fine 
Arts 


139.74 187.82 149.19 197.58 
Natural Science 80.53 52.57 1.53 87.40 58.97 1.48 
Total Score 560.80 536.30 1.05 582.75 556.85 1.05 
Total Social Studies 243.56 207.62 1.17 252.18 219.74 1.15 


| 


— 
20 

| meé 

the 
nat 
me 
der 
| ten 
cer 
diff 
= 
th 
er 
sk 
ti 
Ci 
d 


literature, and fine arts tests were the 
measures of central tendency greater for 
the women students. The ratios of the 
natural science scores suggest that the 
men students exceeded the women stu- 
dents considerably so far as the central 
tendencies of the two groups are con- 
cerned, 

In Table 29 the significance of the 
differences between the means is shown. 
It will be observed that in every instance 


TABLE 


Significance of the difference between the means 
of the 1928 college seniors of 


the Pennsylvania study 
Difference D. 
Tests Between 
Means P.E. (Diff.) 
Language, Litera- 
ture, and Fine 
Arts 48.39-—-2.19 22.10 
Natural Science 28.43— .99 28.72 
Total Social 
Studies 32.44—2.26 14.35 
Total Score 25.90—4.66 5.56 


the critical ratio indicates that the differ- 
ence is significant. 

The skewness of the distributions is 
shown in Table go. All four distribu- 
tions are positively skewed, and in every 
case the positive skewness is greater in the 
distributions of the women students. 


TABLE 30 
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The ratios in Table 31 show that the 
lowest 25 per cent of the women stu- 
dents excelled the lowest 25 per cent of 
the men students on the language, 
literature, and fine arts tests and on the 
total score. However, the highest 25 per 
cent of the men students excelled the 
highest 25 per cent of the women stu- 
dents on all the comparisons except the 
language, literature, and fine arts tests. 
The superiority of the upper quartile 
of the men students over the upper quar- 
tile of the women students is particularly 
marked on the natural science test. 

In Table 32 it is evident that the same 
differences noted between the upper and 
lower quartiles of the men and women 
students are also found between the 
highest and lowest 10 per cents of the 


two groups. 


g. COMPARISON OF MALE AND FEMALE 

COLLEGE SOPHOMORES OF THE PENNSYL- 

VANIA STUDY ON THE BASIS OF MEASURES 

OF CENTRAL ‘TENDENCY, SKEWNESS, 

UPPER AND LOWER QUARTILES, AND THE 

HIGHEST AND LOWEST 10 PER CENTS OF 
THE DISTRIBUTIONS 


In Table 33, the 1930 college sopho- 
mores of the Pennsylvania Study are 
compared on the basis of the median 
scores of the men and women students. 


Skewness of distributions of test scores of 1928 


college seniors of Pennsylvania study 


Tests 


Greater Greater 
Positive Negative 
Skewness Skewness 


Males Females Males Females Males Females 
Language, Literature, and Fine 
Arts — -334 +337 
Natural Science — .466 — -§85 
Total Social Studies . — 


Total Score 
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TABLE 31 


Comparison of men and women college seniors on 
basis of upper and lower quartiles 


Tests 


Lower Quartiles (Q,) 


Upper Quartiles (Q;) 


Males Females Ratio Males Females Ratio 

Language, Literature, and Fine 
Arts : 80.12 133.60 . 60 197.66 253.14 .28 
Natural Science 54-59 37.14 1.47 112.41 73.48 1.53 
Total Social Studies 180.70 62.18 1.11 312.78 269.36 1.16 
Total Score 406.90 432.05 -94 693.90 659.95 1.05 


TABLE 32 


Comparison of men and women college seniors of 1928 group 
on basis of highest and lowest 10 per cents 


Tests 


Lowest 10 Per Cent 


Highest 10 Per Cent 


Males 


Females 


Ratio Males Females Ratio 


Language, Literature, and Fine 


Arts 60.86 91.88 .66 264.72 313.68 84 
Natural Science 36.70 24.89 1.47 148.21 98.45 1.51 
Total Social Studies 138.58 125.00 1.11 379.62 326.50 1.16 
Total Score 351.95 354.50 -99 842.25 792.00 1.06 


TABLE 33 
Median scores of the 1930 sophomores of the Pennsylvania study 


Tests 


Medians 


Total Common Subjects 


Total English 


Total General Culture 284. 
Otis Intelligence 58. 
Fine Arts, 10. 
Literary Acquaintance 14. 
General Science 21. 
History and Social Studies 15. 
Mathematics 17. 
Foreign Literature 11 
Vocabu 


250.11 -14 
56.90 1.02 
72 11.59 +92 
03 14.73 -95 
14.41 1.46 
15 13.27 1.14 
35 10.34 1.68 
11.39 1.01 
76 55-29 


An examination of the ratios indicates 
that the median score of the men ex- 
ceeds that of the women in seven of the 
11 comparisons. The difference is partic- 
ularly marked on the general science and 
mathematics tests, 


In Table 34 the means of the men and 
women students on these 11 tests offer 
a more reliable measure of the central 
tendencies of the two groups. On the 
fine arts, literary acquaintance, and the 
total English tests, the mean scores of 
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TABLE 34 
Mean scores of the 1930 sophomores of the Pennsylvania study 


Tests 


Males 


Total Common Subjects 583.66—3. 
Total General Culture 205.97—2. 
Otis Intelligence 57-04— 
Fine Arts 10.95— 
Literar Acquaintance 14.18— 
General Science 21.56— 
History and Social Studies 16.41— 
Mathematics 18 .58— 
Foreign Literature 12.01— 
Vocabular 55.48— 
Total English 198.54—1. 


46 529.10—2.98 1.10 
13 258.77—1.80 1.14 
-21 56.27— 1.01 
-10 Ir.96— .09 
-10 14.9I— .10 -95 
14.75— 1.46 
-08 14.24— .15 1.15 
-19 11.56— .13 1.61 
-12 11.82— .11 1.02 
-38 55-40— .38 1.00 
16 216.26—1.13 


the women students exceed those of the 
men. There is practically no difference 
on the vocabulary test. 

The significance of the differences 
indicated in Table 34 is shown in Table 
35. The differences between the means 
are significant on all the tests except on 
the total general culture, Otis Intelli- 


TABLE 35 


Significance of the differences between the means of the 1930 
college sophomores of the Pennsylvania study 


100 (11, p. 135) that these differences 
are true ones. 

In Table 36 it will be noted that only 
in the case of the Otis Intelligence Test 
is there evidence of negative skewness. 
That is, only in the case of the intel- 
ligence test is there a tendency for the 
scores to be massed at the upper end of 


Means 


Tests 


D. 
P.E. (diff.) 


Difference 


Total Subjects 
Total General Culture 
Otis Intelligence 
Arts 

itera cquaintance 
Gene ral Sei Science 
History and Social Studies 
Mathematics 
Foreign Literature 
Vocabu 
Total English 


54-56—4.57 11.94 
37.20—2.85 1.31 
-29 2.66 
.13 7.77 
-73— .14 5.21 
6.81— .17 40.06 
2.17— .17 12.76 
7.02— .23 30.52 
-I9— .16 1.19 
-o8— .55 1.45 
17.72—1.62 10.94 


gence, foreign literature, and vocabulary 


ests. The *s of the differences 


PE. iit) 


on these tests indicate that there are, re- 
spectively, 81, 96, 79, and 84 chances in 


the scale. On six of the 10 remaining 
tests, the men students show greater 
positive skewness. In other words, on six 
of the 10 tests, the scores of the men 
students show a greater tendency to be 
massed at the lower end of the scale. 
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TABLE 36 


Skewness of test score distributions of the 1930 college 
sophomores of the Pennsylvania study 
Greater Greater 
Skewness Positive Negative 
Tests Skewness Skewness 
Males Females Males Females Males Femaly 
Total Common Subjects —.129 — .266 _ 
Total General Culture — .326 — .301 —_— 
Otis Intelligence —.314 — .196 
Fine Arts — .148 — .254 
Literary Acquaintance — .098 —.114 _— 
General Science — .254 — .1094 
History and Social Studies — .954 — .398 — 
Mathematics — .409 —.592 
Foreign Literature — .266 — 
Vocabula: — .119 — .o18 
Total English —.149 — .044 


In Table 37 the test scores of the two 
sexes may be compared on the basis of 
the upper and lower quartiles. The 
ratios indicate that on the fine arts, 
literary acquaintance, and total English 
tests, the lower quartile was higher for 
the girls. On the vocabulary and foreign 
literature tests there was very little differ- 
ence. On the Otis Intelligence Test there 
was no difference according to the ratio, 
However, the lower quartiles of the men 
students exceed those of the women stu- 
dents considerably on the general science 
and mathematics tests. 

Practically the same general remarks 


made concerning the lower quartiles of 
the two sexes on these tests can be re. 
peated for the upper quartiles. The 
upper quartile of the men student, 
however, exceeds that of the women stu- 
dents on the intelligence test. 

In Table 38 the two groups are further 
compared on the basis of the scores made 
by the lowest and highest 10 per cents 
on the same battery of tests. 

We find that the lowest 10 per cent of 
the women students scored higher than 
the men students on the fine arts, literary 
acquaintance, foreign literature, and 
total English tests but scored the same 


TABLE 37 
Upper and lower quartiles of test scores of the 1930 college 


sophomores of the Pennsylvania study 
‘ Lower Quartiles (Q,) Upper Quartiles (Q;) 
ests 

Males Females’ Ratio Males Females Ratio 
Total Common Subjects 466.28 430.46 1.08 686.97 620.63 1.11 
Total General Culture 229.25 198.66 1.15 353-94 308.64 1.15 
Otis Intelligence 49.85 49.96 1.00 64.98 63.55 1.02 
Fine Arts 7.76 8.85 13.69. 14.78 
Literary Acquaintance II.00 11.58 -95 17.11 17.96 .95 
General Science 16.17 11.07 1.46 26.75 17.93 1.49 
History and Social Studies 10.81 9.90 1.09 20.79 19.64 1.06 
Mathematics 11.57 7.09 1.63 25.07 14.87 1.69 
Foreign Literature 8.31 8.15 1.02 15.20 14.79 1.03 
Vocabula: 42.11 41.51 1.01 69.38 .80 1.01 
Total English 159.63 179.08 .89 235. 253.22 -93 
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TABLE 38 


Upper and lower 10 per cents of test scores of the 1930 
college sophomores of the Pennsylvania study 


Lower 10 Per Cents 


Upper 10 Per Cents 


Tests 


Total Common Subjects 375.80 357. 
Total General Culture 173.50 156. 
Otis Intelligence 44.08 43- 
Fine Arts 5.24 6. 
Literary Acquaintance 8.38 8. 
General Science 12.22 8. 
History and Social Studies 7.52 6. 
Mathematics 7.46 4. 
Foreign Literature 5.08 5. 
Vocabula 31.70 31. 
Total English 128.30 144. 


20 1.05 -40 722.40 1.12 
30 1.11 425.40 370.00 1.15 
04 1.02 69.36 68.90 1.01 
62 -79 16.74 17.64 -95 
86 95 20.22 21.22 -95 
36 1.46 31.50 21.66 1.45 
72 1.12 27.12 25.26 1.07 
7° 1.59 32.00 20.00 1.60 
62 -9o 19.18 18.56 1.03 
70 1.00 80.75 80.40 1.00 
80 89 274.20 290.00 -95 


as the men students on the vocabulary 
test. 

As for the highest 10 per cent of the 
women students, we find them excelling 
the highest 10 per cent of thefmen stu- 
dents on the same tests on which they 
excelled in the previous comparison. 
Again we note that the men students ex- 
cel considerably on the general science 
and mathematics tests. 


10, COMPARISON OF 1932 MALE AND FE- 
MALE COLLEGE SENIORS OF THE PENN- 
SYLVANIA STUDY ON THE BASIS OF 
MEASURES OF CENTRAL TENDENCY, 
SKEWNESS, UPPER AND LOWER QUAR- 


TABLE 39 


Mean and median scores of the 1932 college seniors 
of the Pennsylvania study 


TILES, AND THE HIGHEST AND LOWEST 
10 PER CENTS OF THE DISTRIBUTIONS 


The difference in central tendencies 
observed between the 1930 college sopho- 
more men and women in Tables 33 and 
34 are also evident when the ratios of 
the central tendencies of the 1932 senior 
men and women are examined in Table 
39. That is to say, the central tendencies 
of the senior women exceed those of the 
senior men on the fine arts, vocabulary, 
English, and literary acquaintance tests. 
In addition to the tests just enumerated, _ 
the senior women also exceed the senior 
men on the foreign literature test in 


Medians 
Tests 


Means 


Males Females Ratio 


Females Ratio 


Otis Intelligence 62.64 60.64 
Foreign Literature 13.63 15.03 
History and Social Studies 19.18 17.61 
Fine Arts 12.17 14.12 
General Science 23.84 15.96 
Mathematics 17.52 8.77 
Vocabu 61.77 63.09 
Total Common Subjects 653.42 606.98 
Total English 217.85 243.63 
Total General Culture 338.40 308.03 
Literary Acquaintance “1§.36 16.95 


1.04 61.13— .19 59.69— .19 1.02 
-QI 14.44— 15.66— .14  .62 
1.09 20.42— .19 18.53— .18 1.10 
86 12.72— 14.40.11  .88 
1.49 24.40— .17 16.45— .12 1.48 
2.00 18.78— .20 11.78— 1.50 
-98 61.98— .37 62.32— .37. .99 
1.08 658.00—3.81 617.02—3.62 1.07 
89 217.99——-1.28 241.27—1.18  .90 
I.10 349.76—1.19 315.60—2.26 1.11 
-QI ™§.46— 17.10—".I1r 
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central tendency. The marked superi- 
ority shown by the men sophomores on 
the general science and mathematics tests 
was exhibited also by the senior men. 
The ratio of the means of the two sexes 
of the senior group on the mathematics 
test, however, is considerably greater 
than the ratio of the means of the men 
and women sophomores on the same test. 
It would seem that so far as the averages 
of the groups are concerned, the senior 
men excelled the senior women on the 
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TABLE 40 


Significance of difference between the means of the senior men and 
women of the 1932 group of the Pennsylvania study 


The significance of the differences by. 
tween the means of the senior men anj 
women of this group is shown in Tab 
40. It will be observed that there j; , 
significant difference between the meay; 
of the two sexes on 10 of the 11 compari: 
sons. There are 67 chances in 100 (11, p 
135) that the difference between th 
means on the vocabulary test is a sig 
nificant one. 

In Table 41 the skewness of the dis 
tributions of test scores may be seen. On 


Means 


Tests 


D. 
Difference 
P.E. (diff.) 
Otis Intelligence 1.44— .27 5.33 
Foreign Literature 1.22— .20 
History and Social Studies 1.89— .26. 7.27 
Fine Arts 1.77— .16 11.06 
General Science 7.95— .21 37.85 
Mathematics 7.00— .25 28.00 
Vocabulary .65 
Total Common Subjects 40.98—5.26 7.79 
Total English 23.28—1.74 13.38 
Total General Culture 34.16—2.55 13.40 
Literary Acquaintance 1.64— .16 10.25 


mathematics tests more than the sopho- 
more men excelled the sophomore 
women. Undoubtedly, at least part of 
this difference between the mean scores 
of the men and women students is to be 
attributed to the fact that women taking 
the liberal arts course in college take 
fewer courses in mathematics than do 
men. The same is true of the science. 
Hence, since all students were required 
to take all parts of the comprehensive 
examination, those omitting from their 
schedules courses in certain fields would 
necessarily be penalized on parts of the 
examination relating to those omitted 
fields. 


the vocabulary and English tests the 
scores of the women students are massed 
at the high end of the scale. On the Ots 
Intelligence Test, the distributions o 
both men and women students are neg? 
tively skewed. However, the scores of the 
men students are skewed negatively to 
greater degree than are the scores of the 
women students. On the eight remaining 
comparisons, in four instances the scores 
of the women show greater positive skew: 
ness, and in four instances the scores of 
the men students show greater positive 
skewness. 

The senior men and women students 
of the 1932 group of the Pennsylvania 
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TABLE 41 


Skewness of test scores of the 1932 college seniors 
of the Pennsylvania study 


Greater 
Skewness Positive Negative 
Tests Skewness Skewness 
i Males Females Males Females Males Females 

Otis Intelligence — .487 — .247 
Foreign Literature — .364 — .280 -- 
History and Social Studies —.416 — .323 — 
Fine Arts — .307 — .219 —- 
General Science — .203 — -- 
Mathematics — .397 —1.251 _- 
Vocabulary — .035 — .131 
Total Common Subjects — .075 — .174 _ 
Total English — .007 — .125 -- 
Total General Culture — — .210 
Literary Acquaintance — .060 — .084 — 


Study are compared in Table 42 on the 
basis of the upper and lower quartiles. 
On both; the upper and lower quartiles 
we find practically the same differences 
observed in Table 37 in the case of the 
college sophomores, In other words, we 
find the senior women excelling the sen- 
ior men on the fine arts, English, and 
literary acquaintance tests and equalling 
them on the vocabulary test. However, 
in this instance, the senior women also 
excel the senior men on the foreign lit- 
erature test. As in the sophomore group 
we find the ratios indicating that the 


upper and lower quartiles of the men 
on the intelligence test exceed those of 
the women to a slight degree. We also 
find the senior men exceeding consid- 
erably on the general science and mathe- 
matics. Again it might be well to recall 
here that at least part of this difference 
may be attributed to the fact that fewer 
women include mathematics and science 
courses in their schedules. It is also to be 
noted that the differences shown between 
the sexes on the verbal tests are probably 
due to some degree to the fact that more 
women are apt to be enrolled in those 


TABLE 42 


Comparison of the 1932 senior men and senior women of the Pennsylvania 
study on the basis of upper and lower quartiles 


Tests 


Lower Quartiles (Q;) 


Upper Quartiles (Q;) 


Males . 


Females 


Ratio Males Females Ratio 


Otis Intelligence 


Fortine 55-24 54.11 1,02 68.39 66.54 
oreign Literature 9-97 10.90 -QOI 17.56 19.77 -89 
History and Social Studies 14.04 12.11 1.16 25.44 23.55 1.08 
ine Arts ; 9.03 10.72 -84 15.04 17.75 -90 . 
General Science 18.17 12.47 1.46 30.28 19.76 1.53 
Mathematics 10.18 6.79 1.50 25.61 14.61 1.75 
Vocabulary 49.43. 49.21 1.00 76.12 75.23 1.01 
Total Common Subjects 521.36 492.76 1.06 776.10 719.06 1.08 
Total English 177.41 203.60 87 257.76 280.34 -92 
Total General Culture 267.22 237.74 I.12 419.04 277.86 1.51 
Literary intance 12.29 13.60 -90 18.57 20.38 -OI 
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courses more predominantly verbal in 
nature, 

In Table 43 the highest and lowest 10 
per cents of the two sexes are the basis 
of comparison. It will be observed that 
the same differences noted in Table 42 
when the upper and lower quartiles 
served as bases of comparison are like- 
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A. C. E. (American Council on Educa 
tion) and Thorndike Intelligence Tes; 
are shown in Table 44. Note that on the 
A. C. E. the central tendencies for the 
females are higher in both instances. The 
reverse is found to be true on the Thom. 
dike Intelligence Test. 

In Table 45 the difference between 


TABLE 43 


Comparison of senior men and women on the basis of 
the highest and lowest 10 per cents 


Lowest 10 Per Cent 
Males Ratio 


Highest 10 Per Cent 
Males Females 


Tests 
Females 


Otis Intelligence 48.34 47.26 1.02 71.96 70.74 1.02 
Foreign Literature 7.06 7-36 | .96 22.94 24.65 -93 
History and Social Studies 10.00 8.41 1.19 32.80 29.82 1.10 
Fine Arts 6.27 7.76 81 19.70 21.83 -go 
General Science 13.82 9.48 1.46 36.59 23.98 ~=1.52 Skewn 
Mathematics 7.08 4-49 1.58 32.75 22.21 1.47 
Vocabulary 38.00 38.72 .98 86.04 85.75 1.00 
Total Common Subjects 428.22 404.84 1.06 897.16 850.00 1.06 == 
Total English 143-14 164.66 87 294.62 314.65 94 
Total General Culture 212.10 185.21 1.15 501.68 459-34 1.09 
Literary Acquaintance 8.91 10.28 .87 21.90 24.21 -90 
wise to be found when the highest and the means and the significance of the : 
lowest 10 per cents of the distributions differences may be observed. In_ both 
serve as the bases of comparison. comparisons the differences shown are Tho 
significant differences. i 
ar N OF (1924-1934) M The skewness of the distributions o J 
AND FEMALE UNIVERSITY FRESHMEN ON ittle 
THE BASIS OF MEASURES OF CENTRAL Scores Of the male and female sit 
TENDENCY, SKEWNESS, UPPER AND dents on the A. C. E. and Thorndike In 
LOWER QUARTILES, AND THE LOweEsT _ tests is shown in Table 46. pare 
AND HIGHEST 10 PER CENTS OF The scores of the female students 01 B® jowe 
DISTRIBUTIONS the A. C. E., it will be noted, are massed Agai 
The central tendencies of the scores of at the high end of the scale, while the BM the , 
University of Pittsburgh freshmen on the scores of the males are massed at the low i Tho 


TABLE 44 


Central téndencies of scores of University of Pittsburgh 
freshmen on A.C.E. and Thorndike Intelligence Tests 


Means 
Females Ratio 


54.68 .89 
61.96 1.04 


Medians 


Males 


48.88 
64.30 


Males 


Females 


56.91 -83 
63.74 


47-04 
64.55 
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TABLE 45 


Significance of differences between means of University of Pittsburgh 
freshmen on A.C.E. and Thorndike = 


Means D. 
Tests Difference 
Males Females P.E. (diff.) 
A.C.E. ‘ 48.88 54.68 5.80—.71 8.17 
2.34——-33 71.09 


Thorndike 64.30 61.96 


end. On the Thorndike the measures of 
skewness shown in Table 46 indicate a 
normal distribution for the females and 
negative skewness for the males. The fe- 
males, it would seem, excel on the 
A.C. E., whereas the males excel on the 


TABLE 46 


Skewness of scores of University of Pittsburgh 
freshmen on A.C.E, and Thorndike 
Intelligence Tests 


Skewness 
Tests 
Males Females 
Thorndike — .045 .000 


Thorndike. However, the females seem 
to excel the males on the A. C, E. a 
little more than the males excel the fe- 
males on the Thorndike. 

In Table 47 the two groups are com- 
pared on the basis of the upper and 
lower quartiles on the same two tests. 
Again we find the females excelling on 
the A. C. E. while the males excel on the 
Thorndike, Again we find that the fe- | 


males seem to excel the males more on 
both the upper and lower quartiles on 
the A.C. E. than the males exceed the 
females on the upper and lower quar- 
tiles of the scores on the Thorndike. 
Table 48 affords still another compari- 
son. The same general differences ob- 
servable between the upper and lower 
quartiles of the scores of the two sexes 
on the A. C. E. and Thorndike tests are 
found when the groups are compared on 
the basis of the highest and lowest 10 
per cents. However, in the latter com- 
parison it will be noted that the lowest 
10 per cent of the females is slightly 
higher than the lowest 10 per cent of the 
males. In other words, when the males 
and females are compared on the basis 


of the highest and lowest 10 per cents, 


the females excel in three of the four 
comparisons. 

In general, it would seem that if there 
are any differences in superiority be- 
tween the two groups when compared on 
these two intelligence tests, these dif- 
ferences favor the females rather than 
the. males. 


TABLE 47 


Comparison of University of Pittsburgh freshmen on basis of upper 
lower quartiles on Thorndike tests 


Lower Quartiles (Q,) Upper Quartiles (Qs) 
ests 

Males Females Ratio Males Females Ratio 
A.C.E. 24.87 32.61 -76 72.45 79.20 -QI 
Thorndike 52.88 51.05 1.04 76.45 72.45 1.06 
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TABLE 48 


Comparison of University of Pittsburgh freshmen on basis of highest and lowest 
10 per cents on A.C.E. and Thorndike Intelligence Tests 


Lowest 10 Per Cent Highest 10 Per Cent 
Tests 
Males Females Ratio Males Females Ratio 
A.C.E. 10.60 13.74 -77 89.11 92.44 .96 
Thorndike 40.90 41.80 .98 86.92 82.16 I ce 


12. A STATISTICAL RECAPITULATION OF utilized in the comparisons made in 
THE FINDINGS DETAILED UNDER SECTIONS Sections 1, 2, 3, 4, 5, and 6 of this report. 
7, 8, 9, 10, AND 11 ISGIVEN IN TABLE 49 — When the various comparisons made 

In Section 11 the comparisons of the on the basis of central tendencies are ex. 
University of Pittsburgh Freshmen on amined in Table 49, the following ob. 
the basis of physical and physiological servations seem to be indicated: 


measurements was omitted. Otherwise, (a) The two measures of central tend. 
the data utilized here in Sections 7, 8, 9, ency used here, that is, the mean (t 
10, and 11 were identical with those and the median, are in close agree- 

TABLE 49 


Summary of sex differences other than variability at the fourth-year high school and college levels 


Total 
Testa Medians Means Skewness 
an 
Females Males Females Ratio Males Females Ratio Means Males Fem 45 
Sehool 
erican History 23,040 71.41 58.31 1.24 71.65 62.25 1.24 40.87 -.08 -4 874 
Intelligence 24,766 49.47 46. 1.07 49.45 46.41 1.07 33.78 —.006 
French 5,866 132.90 126.15 .89 114.53 126. -89 14.83 -.18 -. 
17,398 16.06 10.48 1.53 18.15 13.11 1.53 45.88 —.533 0 =.71 
English 24/568 131.30 133.75 .98 134.24 .98 11.16 - 1 
College Senior bd 54.59 
Language, Literature, and Fine 408.90 ‘ 
Arts 2,820 139.74 187.82 74 149.19 197.58 -76 22.10 —.334 -.9 190.70 | 
Natural Science 2,820 80.53 52.57 1.53 87.40 58.97 1.48 28.72 —.466 -.H 
Total Social Studies 2,814 560.80 536.30 1.05 582.75 556.85 1.05 5.56 —.340 -.9 166.28 4 
2,822 243.56 207.62 1.17 252.74 219.74 1.15 14.35 0.25 
lege 49.85 
Total Common Subjects 2,094 576.52 516.40 1.12 583.66 529.10 1.10 11.94 -—.19 -J 7.76 
Total General / 2,094 250.11 1.14 295.97 258.77 1.14 1.31 —.3% -i 11.00 
is Intelligence 2,094 58.07 56.90 1.02 57.04 56.27 1.01. 2.66 —.314 = -.1 16.17 
Fine Arts 2,094 10.72 11.59 0.95 11.96 7.77 -. 10.81 
Acquaintance 2,094 14.03 14.73 14.18 14.91 5.21 —.098 11.57 
Genera Science 2,094 21.04 14.41 1.46 21.56 14,75 1.46 40.06 —.254 -.1 8.31 
History and Social Studies 2,094 15.15 13.27 1.14 16.41 14.24 1.15 12.76 —.94  -, 2.11 
Mathematics 2,094 17.35 10.34 1.68 18.58 11.56 1.61 30.52 -409 -. 159.631 
Foreign Literature 2,094 11.52 11.39 1.01 12.01 11.82 1.02 1.19 —.266 -.2 
Vocabulary 2,094 54.76 55, 29 99 55.48 55.40 1.00 1,45 -.119 -J! 55,24 
Total 2,094 195.79 215.47 91 198.26 216.26 10.94 —.49 9.97 
Otis Intelligence 2,094 62.64 60.64 1.04 61.13 59.69 1.02 5.33 —.487 -.a 9.03 
Foreign Literature 2,094 13.63 15.03 91 14.44 15.66 -92 6.10 —.20 -—2 18,17 
History and Social Studies 2,094 19.18 17.61 1.09 20.42 18.53 1.10 7.27 —.33 — 10.18 
Fine Arts 2,094 12.17 14.12 12.72 14.49 11.06 —.219 49.43 
General Science 2,094 15.96 1.49 24 16.45 1.48 37.85 -.%4 -2 $21.36 4 
Mathematics 2,094 17.52 8.77 2.00 18.78 11.78 1.59 28.00 —1.251 -12 M4 
2,094 61.77 63.09 -98 61.98 62.32 -99 -65 —.131 27.22 § 
Common jubjects 2,094 653.42 606.98 1.08 658.00 617.02 1.07 7.79 -.1% -ll 12,29 
Total English 2,094 217.85 243.63 89 217.99 241.27 13.38 
Total General Culture 2,094 308.03 1.10 349.76 315.60 1.11 13.40 —.20 -2 4.87 
2,004 15.36 16.95 -91 15.46 17.10 e 10.25 —.084 52.88 
A.C.E. ntelligence 2,860 47.04 56.91 .83 48.88 54.68 89 8.17 —.1% 
ke In’ 4,460 64.55 63.74 1.01 64.30 61.96 1.04 71.09 —.045 - 
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ment. The single outstanding ex- means shows that in 12 of the 33 

ception is the difference between comparisons the average for the fe- 

the mean and the median of the male students exceeds the average 

1932 college seniors on the mathe- for the male students. In 16 in- 

4 matics test. However, although stances the average for the male 
i there is a considerable difference in students of this group exceeds the 
this case, in both instances the cen- - average for the female students. In 

- tral tendency of the male students five instances the averages for the 
exceeds appreciably that of the fe- sexes are practically equal. An ex- 

- males; that is, the measures are in amination of the critical ratios 
n agreement with respect to the di- shows that all but five of the dif- 
t. rection in which the difference lies. ferences noted above are significant 
le Comparisons summarized here differences. In one of the 16 in- 
x: with respect to the mean, then, are stances in which the means of the 
- likely to be equally apt when the males exceed the means of the fe- 
median serves as the basis of com- males, in one of the 12 instances 

parison. in which the means of the females 

n (b) A further examination of the exceed those of the males, and in 


TABLE 49 (Continued) 


* Upper Quartiles Lowest 10 Per Cent Highest 10 Per Cent 
Females i Males Females 


E 


45.30 1.25 88.65 74.20 1.19 44.49 35.42 1.29 107.06 92.21 1.16 
42.38 39.23 1.08 56.67 53.41 1.06 36.19 33.36 Be 63.17 60.08 1.05 

92.90.85 147.41 159.94 52.50 64.72 81 178.45 187.86 

6181.69 25.65 18.98 1.35 4.63 0.00 4.63 35.04 28.26 1.24 

10.14 113.85. 155.25 156.86 92:56 97.67 .95 17923 181.30 99 

133.60 .60 197.66 253.14 .78 60.86 91.88  .66 264.72 313.68 84 
459 112.41 73.48 36.70 24.89 1.47 148.21 98.45 1.51 
693.90 659.95 1.05 351.95 354.50 842.95 792.00 1.06 
312.78 269.36 1.16 138.58 125.00 1.11 279.62 526.50 1.16 
430.46 1.08 686.97 620.63 1.11 375.80 357.20 1.05 806.40 722.40 1.12 
198.66 1.15 353.94 308.64 1.15 173.50 156.30 1.11 425.40 370.00 1.15 
im 49.85 49.96 1.00 64.98 63.55 1.02 44.08 43.04 1.02 69.36 68.90 1.01 
13.69 14.78 5.24 6.62 .79 16.74 17.64  .95 
11.58 295 17.11 17.96 195 6.38 8.86 20.22 21.92 195 
— 16.17 11.07 1.46 26.75 17.93 1.49 12.22 8.36 1.46 31.50 21.66 1,45 
9.90 1.09 20:79 19.64 1.06 7.52 6.72 1.12 97.12 25.26 1.07 
7.09 1.63 25.07 14.87 1.69 7.46 4.70 1.59 32.00 20.00 1.60 
$31 «8151.08 15.20 14.79 1.03 5.08 19.18 18.56 1.03 
69.32 68.80 1.01 31.70 31.70 1.00 80.75 80.40 1.00 
235.80 253.22 128130 144.80 274.20 290.00 .95 
“4 54.11 1.02 68.39 66.54 1.03 48.34 47.26 1.02 71.96 70.74 1.02 
' 10.90 91 17.56 19.77 .89 7.06 7.36 . 96 22.94 24.65 .93 
_4 12.11 1.16 25.44 23.55 1.08 10.00 8.41 1,19 32.80 - 29.82 1.10 
10.72 184 15.94 17.75  .90 6.27 7.76 19.70 21.83 
12:47 1.46 30.28 19.76 1153 13.82 9.48 1.46 36.59 23.98 1.52 
6.79 1.50 25.61 14.61 1.75 7:08 4.49 1.58 32.75 22.91 1.47 
49.21 1,00 76.12 75.23 1.01 38.00 38.72 .98 86.04 85.75 1.00 
492.76 1106 776.10 719.06 1.08 428.22 404.84 1.06 897.16 850.00 1.06 
= "87 257.76 280.34 143.14 164.66 204.62 314.65 .94 
2774 419.04 277.86 1.51 212.10 185.21 1.15 501.68 459.34 1.09 
13.60 ‘37.20.38 91 8.91 10.28 .87 21.90 24.21 .90 
32.61.76 72.45 79.20 91 10.60 13.74 89.11 92.44 .96 
51.05 1.04 76 72.45 1. 40.90 41.80 86.92 82.16 1.06 
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(d) 


three of the five instances in which 
the means for the sexes seem to be 
about equal, the differences in- 
dicated were not significant. 


(c) Five comparisons of the sexes on 


the basis of intelligence tests were 
made. In two instances the mean 
scores of the males exceeded the 
mean scores of the females. In one 
instance the mean score of the 
females exceeded that of the males. 
In two instances there was prac- 
tically no difference between the 
mean scores for the two sexes. On 
the A. C, E. Intelligence Test the 
mean for the females exceeds that 
of the males by 11 per cent. On no 
comparison did the mean of the 
males exceed that of the females 
to such an extent. The critical 
ratios indicate that the differences 
are significant with the exception 
of one of the two instances in 
which the means of the sexes were 
practically equal. 

On all three of the science tests, 
the males excelled the females to 
the extent of from 46 to 48 per 
cent. 

On all three of the mathematics 
tests, the means of the males very 
appreciably excelled those of the 
females.’ All the differences were 
significant. 


(f) Those tests predominantly verbal 


in nature were grouped for com- 
parison. The literary acquaint- 
ance, the foreign literature, the 
language, literature and fine arts, 
the vocabulary, the fine arts, the 
French and English tests were in- 
cluded in this group. In no in- 
stance did the mean scores of the 
males exceed the mean scores of 
the females. In 10 cases the mean 
scores of the females exceeded 
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(8) 


those of the males, all the differ. 
ences being significant. In three 
cases the means for the two sexe; 
were found to be practically equal; 
none of these differences were 
found to be significant. On both 
of the vocabulary tests the ratios 
of the means indicate practically 
no difference between the sexes, 
the ratios being .g9 and 1.00. 
Four comparisons were afforded on 
history and social studies tests. In 
three instances the means of the 
male students exceed those for the 
females, all of the differences be- 
ing significant ones. On the fourth 
comparison there was not much 
difference between the means for 
the sexes. 


The various comparisons made in 
Table 49 on the basis of skewness seem to 
indicate: 


(a) 


(b) 


On only four of the items did the 
scores of the male students show 
negative skewness; that is, in four 
instances the scores were massed 
at the high end of the scale. In 
every case it is on the intelligence 
tests that this negative skewness is 
to be found. 

In five instances the distributions 
of the female students exhibited 
negative skewness, and in one in- 
stance (on the Thorndike Intelli- 
gence Test) the scores showed a 
normal distribution. On three of 
the intelligence tests, on one vo 
cabulary test, and on one total 
English test was the negative skew: 
ness of the female students to be 
found. 


The various comparisons shown in T2- 
ble 49 comparing the sexes on the basis 
of the lower quartiles and the lowest 10 
per cents suggest: 

(a) These groups are all in fairly close 


(b) 


52 
(q) 
| 
fe 


agreement, with two .exceptions. 


On the foreign, literature test of 


the. 1930 sophoniores, the lowest 
25 per cent, of males slightly 


exceeds the lowest: 25 per cent of 


the females; whereas ithe lowest 10 
per cent of the females slightly ex- 
ceeds. the ,dowest 10 per cent of 
the males.,On the algebra ‘test at 
the high school level, the ratio of 
the lowest 10 per cent of the males 
to females is approximately three 
times the ratio of the lower 25, per 
cent of the males to females. How- 
ever, in general, conclusions 
drawn with respect to the ratios of 
the lowest 10 per cent of the males 
to females likewise hold true in 
comparing the sexes on the basis 
of the lowest quartiles. 


(b) Comparing the sexes on the basis 


of the ratios of the lowest 10 per 
cent of the distributions, then, we 
find that in 15 instances the males 
excel the females, in 12 instances 
the females excel the males, and in 
six instances the ratios indicate 
that the scores for the two groups 
are practically equal. 


(c) The ratios of the scores for the 


lowest 10 per cent of the distribu- 
tions of the intelligence tests show 
that in one instance the males ex- 
cel the females, in one case the fe- 
males excel the males, and in three 
of the comparisons the scores are 
practically the same. 


(d) On the mathematics and science 


tests the lowest 10 per cent of the 
males excelled the lowest 10 per 
cent of the females. Likewise the 
males are found to excel on the 
history and social studies tests ex- 
cept in the case of the 1928 college 
seniors. 


_ (e) The lowest 10 per cent of the fe- 
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students, excelled the lowest 
10 per cent, of the male students 
on those. tests ver- 
bal minature, 
of the sexes on: ie basis 
of the upper quartiles, and, the highest 
10 per cents is indicated in Table 49. 
(a) These statistical ,»measures: are in 


33 


close agreement; in\;28; of the 33 
items of comparison. There are 
several instances, however, in 
which there is a noticeable drop 
in the ratios of the upper 10 per 
cent as compared with the ratios 
of the upper 25 per cent. This is 
found to be true on the high 
school algebra test, the 1930 sopho- 
more mathematics test, and on the 
total general culture test of the 
1932 college senior group. In each 
of the cases just named the males 
excelled the females when com- 
pared on the basis of the upper 
quartiles much more than when 
the sexes were compared on the 
basis of the highest 10 per cent. 


(b) When the sexes are compared on 


the basis of the highest 10 per 
cent, in 17 instances the males ex- 
celled the females, in 10 instances 
the females excelled the males, 
and in six instances the sexes were 
practically equal. When the sexes 
are compared on the basis of the 
upper quartiles, in 17 instances 
the males excel the females, in 11 
instances the females excel the 
males, and in five instances there 
is practically no difference. 


(c) In general, the males were out- 


standingly superior on the mathe- 
matics and science tests when com- 
pared with the females on the basis 
of the upper quartiles and the 
highest 10 per cent. 


(d) Using the same statistical meas- 
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ures as the basis of comparison, 
the females excelled the males in 
practically every instance on the 
more verbal tests. However, the 
female students did not excel the 
male students on the verbal tests 
to the same extent that the males 
- excelled the females on the science 
and mathematics tests. 


(e) When the upper quartiles and the 
highest 10 per cent of the score 
of the males and females on the 
intelligence tests are compared, in 
two instances the males slightly ex. 
cel the females, in one instance the 
females slightly excel the males, 
and in two instances there is little 
difference between the sexes. 


~ 
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ok THE populations studied and with 

the measurements employed in the 
present report, certain statistically re- 
liable sex differences were found: 

(1) The high school males were found 
to be more qgbsolutely variable in 
the algebra test. 

(2) The high school females gave evi- 
dence of greater relative varia- 
bility on the American history, in- 
telligence, and algebra tests. _ 

(3) Greater absolute variability for 
college males was indicated for 
1928 seniors on the natural science 
test; 1930 sophomores on the fine 
arts test; 1932 seniors on the his- 
tory and social studies and total 
English tests; 1924-1934 University 
of Pittsburgh freshmen on the 
A. C. E. Intelligence Test and. on 
pulse rate both before and after 
exercise. 

(4) Greater - absolute variability for 
college females, was indicated for 
the 1928 seniors on the language, 
literature, and fine arts test; 1932 
seniors on the: total general cul- 
ture test; 1924-1934 University of 
Pittsburgh freshmen for systolic 
and diastolic blood pressure. 

(5) Greater relative variability for col- 
lege males was found for 1928 sen- 
iors on the language, literature, 
and fine arts test; 1930 seniors on 
the fine arts test; 1932 seniors on 
the history and social studies test 
and on the total English test; 1924- 
1934 University of Pittsburgh 


fore and after exercise. 

(6) Greater relative variability for 
college females seemed indicated 
for 1928 seniors on the natural 
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freshmen on the A. C. E. Intelli- 
gence Test and on pulse rate be- 
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science test; 1930 sophomores on 
the general science test; 1932 col- 
lege seniors for the mathematics 
and total general culture tests; 
1924-1934 University of Pittsburgh 
freshmen for systolic and diastolic 
blood pressure. 

__ (7) When the scores of the high school 

and college females were compared 
on the basis of the measures of 
central tendency, skewness, upper 
and lower quartiles, and upper 
and lower 10 per cents the follow- 
ing observations seemed to be in- 
dicated: 
(a) When the number of items on 
which one or the other sex 
excels is considered, neither 
seemed to be superior. 
(b) When the kind of items on 
which one or the other sex 
excels is considered, males 
seemed to excel particularly on 
the mathematics and science 
tests, whereas females. seemed 
to excel on more purely verbal 
tests such as literary acquaint- 
ance, fine arts, etc. 

The data utilized herein were obtained 
from two sources. The first and main 
source constituted test scores obtained 
by the Carnegie Foundation for the Ad- 
vancement in Teaching in cooperation 
with the Joint Commission of the Asso- 
ciation of Pennsylvania College Presi- 
dents and the State Department of Pub- 
lic Instruction in an extensive testing 
program conducted in a number of Penn- 
sylvania high schools and in 49 Pennsyl- 
vania colleges. The second source of 
data obtained from intelligence test 
scores as well as physical and physiologi- 
cal measurements of the freshmen en- 
rolled at the University of Pittsburgh 
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from the 1924-25 academic year to the 
1934-35 academic year. From these 
sources 39 different items of comparison 
were made possible on groups number- 
ing from 1,047 to 12,383 each of males 
and females. Only five of the items of 
comparison were at the high school level, 
the remaining 34 being at the college 
level. 

It is recognized that the selectivity of 
groups at these higher educational levels 
is a factor which definitely limits the ex- 
tent to which generalizations can be 
evolved from this study. Ii should be 
noted further that, in addition to this 
factor, there exists the further limiting 
factor of differential selectivity for the 
sexes. Initially, more test scores were 
available for college males than for col- 
lege females, necessitating adjustments 
in the number of test scores on females 
utilized for each comparison. This means 
that, at the time these various measure- 
ments were made (1928-1935), more men 
than women were enrolled in the colleges 
included i in the Pennsylvania Study and 
in the University of Pittsburgh. 

The why of differential selectivity 
is merely speculative. It could possibly, 
but not probably, have been due to the 
fact that more males showed intellectual 
promise and hence were encouraged to 
go to college for this reason. Secondly, it 
could have been that the outcome of 
attaching greater importance to the need 


tei) 


36 JESSE B. RHINEHART 


for a college degree on the part of men, 
‘Again, it could have been one outcome 
of the shunting of women into special. 
ized types of occupations such as stenog. 
raphy, teaching, and nursing. Women 
training for these and similar vocations 
and professions would either (a) con. 
clude their formal academic training at 
the high school level or (b) be en. 
rolled in business colleges, in teacher 
training institutions such as the state 
normal or teachers’ colleges, or in hospi- 
tal training programs. 

Recognition of the conditions and 
limitations suggested above, however, 
does not obviate the conclusion that 
neither the males nor the females studied 
herein at the high school and college 
levels could be consideréd” exclusively 
the more variable, either absolutely or 
relatively. When greater variability for 
either sex seemed to have ‘been demon. 
strated, it would seem that the statistical 
findings could be attributed’ perhaps to 
the area measured or the instruments of 
measurement “employed: These non- 
definitive results with respect to differ- 
ences between the sexes suggest that per- 
haps differences’ in ‘life’ pétformances 
should be constrtiéd in ‘terms of observa- 
ble environmental differences’ in the 
training of the two sexes tnless sex dif- 
ferences as shown in test’ results can be 
more definitively ‘démonstrated than 
seemed possiblé in thé present study. 


al 
Bur! 
wiss 
2, CAN 
inte 
fresl 
g. 
Sch. 
4. Dat 
rela 
Da\ 
5. Eu 
sec 
dot 
6. Ev 
Sci 
7. FA 
the 
cal 
8. FR 
tw 
Bi 
9. 
Ve 
| 10. F 
fe 
te 
u. G 
e 
12. € 
t 
13. 
} 14. | 
1h. 
16. 
17. 
| HIT 
2 


}, BuRDACH, K. Die physiologie als erfahrungs- 
wissenschaft. Leipzig: L. Voss, 1832-40. 

_ Canaby, H. G. A study of sex differences in 
intelligence scores among 1,360 Negro college 
freshmen. J. Negro Educ., 1943, 12, 167-172. 

3. CoMMINS, W. D. More about sex differences. 
Sch. & Soc., 1928, 28, 599-600. 3 

4. Darwin, C. Descent of man and selection in 
relation to sex characters. Philadelphia: 
David McKay, 1874. 

5. Evus, H. Man and woman: a study of human 

secondary sexual characters. (6th Ed.) Lon- 

don: Black, 1929. 

E.uis, H. Variation in man and woman. Pop. 

Sci. Mon., 1902, 62, 237-253. 

. FARRELL, E. E. Nineteenth annual report of 
the superintendent of schools. Board of Edu- 
cation: City of New York, 1916-1917. 

8. FRASER, ROBERTS, J. O. On the difference be- 

tween the sexes in dispersion of intelligence. 

Brit. med. J., 1945, I, 727-730- 

Frazier, G. W. A statistical study of the 

variability of boys and girls. J. appl. Psychol., 

1919, 3, 151- 

10. Frazier, G. W. A statistical study of sex dif- 
ferences in intelligence. Unpublished Mas- 
ter’s Thesis, Stanford Univ., 1918. 

uu. Garrett, H. E, Statistics in psychology and 
education. New York: Longmans, 1931. 

12. GoopENOUGH, F. L. Sex differences in mental 
traits. Psychol. Rev., 1927, 34, 440-462. 

13. Gray, S. W. The relation of individual vari- 
ability to intelligence, J. educ. Psychol., 1944, 
35, 201-210. 

14. HENMON, V. A. C., and Livincston, W. F. 
Comparative variability at different ages. 
J. educ. Psychol., 1922, 13, 17-29. 

15. HOLLINGWoRTH, L. S., and Montacug, H. 
The comparative variability of the sexes at 
birth. Amer. J. Sociol., 1914, 20, 335-370. 

16, HOLLINGworTH, L. §. Gifted children. New 
York: Macmillan, 1929. 

17. HOLLINGwoRTH, L. S. Variability as related 
to sex differences in achievement. Amer. J. 
Sociol., 1914, 19, 510-530. 

18. HoLLINGworTH, L. §. The frequency of 
amentia as related to sex. Med. Rev., 1913, 
84, 753-756. 

19. HOLLINGWorRTH, L. S. Comparison of the 
sexes in mental traits. Psychol. Bull., 1919, 16, 

371-373- 

20. JorDAN, A. M. Sex differences in mental 
traits. High School J., 1937, 20, 254-261. 

21. Keyes, C. H. Progress through the grades of 
city schools, Teach. Coll. Contr. Educ., 1911, 
42, 79. 

22. LEARNED, W. S. Program for study of the re- 
lationship of secondary and higher education. 
Carnegie Foundation Advance. Teach., 1928. 

23. LEARNED, W. §. Study of the relations of sec- 

ondary and higher education in Pennsyl- 

vania. Twenty-fifth Annual Report of the 


> 


BIBLIOGRAPHY 


Carnegie Foundation for the Advancement 
of Teaching, 1933. 


24. Lincoin, E. A. Sex differences in the growth 


of American school children. Baltimore: 
Warwick and York, 1927. 

25. Livesay, T. M. Sex differences in perform- 
ance on the American Council Psychological 
Examination. J. educ. Psychol., 1938, 28, 694- 
702. 

26. McNemar, Q. and TERMAN, L. M. Sex dif- 
ferences in variational tendencies. Genet. 
Psychol. Monogr., 1936, 8, 1-65. 

27. MELtzer, H. and Bator, E. M. Sex differ- 
ences in knowledge of psychology before and 
after the first course. J. appl. Psychol., 1930, 
14, 107-121. 

28. MutHatt, E. F. Tests of the memories of 
school children. J. educ. Psychol., 1917, 8, 
294-302. 

29. Pearson, K. Chances of death. New York: 
Edward Arnold, 1897. 

30. Pressey, L. W. Sex differences shown by 2,544 
school children. J. appl. Psychol., 1918, 2, 
$23- 

31. Pyte, W. H. Sex differences and sex vari- 
ability in learning capacity. Sch. & Soc., 1924, 
19, 

SrarcH, D. Educational Psychology. New 
York: Macmillan, 1919. 

33. Strewarr, I. C. Sex differences in substitution 
and time estimation. J. comp. Psychol., 1926, 
6, 243-264. 

34. Stroup, J. B. and Linpquist, E. F. Sex differ- 
ences in achiévement in the elementary and 
secondary schools, J. educ. Psychol., 1942, 
33, 657-667. 

$5. TANAKA, S. A study of moral evaluation by 
boys and girls. Jap. J. Psychol., 1926, 1, 81-99. 

36. TeRMAN, L. M. et al. The Stanford revision 
and extension of the Binet-Simon tests for 
measuring intelligence. Baltimore: Warwick 
& York, 1917. 

37. TERMAN, L. M. et al. (1st vol.) Genetic studies 
of genius. Stanford Univ., Calif. Stanford 
Univ. Press, 1925-1930. 

38. THompson, H. B. The mental traits of sex. 
Chicago: Univ. Chicago Press, 1906. 

39. THorNpIKE, E. L. Principles of teaching. New 
York: A. G. Seiler, 1906. 

40. WELLS, F. L. Sex differences in tapping tests.. 
Amer. J. Psychol., 1909, 20, 38-59. 

41. Wurrmire, E. D. A study of sex differences 
in 1,340 unselected children. Unpublished 
Master’s Thesis, Stanford Univ., 1920. 

42. Winsor, A. L. The relative variability . of 
boys and girls. J. educ. Psychol., 1927, 18, 
327-336. 

43. Witty, P. A. Just as many geniuses among 
girls as boys. Science News Letter, 1935, 27-28, 


25. 

44. Younc, K. Sex differences in certain immi- 
grant groups. J. soc. Psychol., 1930, 1, 227- 
247- 


“a 
nog. 
nen 
at 
en- 
her 
‘ate 
spi- 
ind 
er, j 
hat 4 
ied 
“ge 
ely 4 
or 7 
lor 
to j 
of 
n- | 
es 
le | 
f- | 
e 
37 


